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Classes of i Suggested wording

nce and/or a divergence of
e usefulness/efficacy of the

Table 1 Classes of recommendations

Class lla Weight of evidence/opinion is in favour of Should be
usefulness/efficacy. considered.
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Table 2 Levels of evidence

of Cardiology
. Data derived from multiple randomized clinical
Level of evidence A .
trials or meta-analyses.
. Data derived from a single randomized clinical trial
Level of evidence B : :
or large non-randomized studies.
T _ | Consensus ofiopinion ofithe experts and/or small
Level of evidence € | = = e
studies, retrospective studies, registries.
&
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What is new?

Comment/comparison with 2011
version

Strengthening mWHO classification of
maternal risk.

Upgrade in class of recommendation;
patients with severe MS should undergo
intervention before pregnancy.

In 2011, OACs were recommended
during the second and third trimesters
until the 36™ week. Now, separate
recommendations for women with low
and high dose are given for VKA use
during the second and third trimesters.
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Comment/comparison with 2011
version

Sotalol deleted.

Changed in high-risk patients from UFH
to LMWH. Dosing based on body weight
introduced.

Changes: dose adjustment within 36 h
now recommended; added that weekly

monitoring is also recommended for
UFH.
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Comment/comparison with 2011
version

2018

Upgrade of recommendation: llb to lla.

Catheter ablation with electroanatomical
systems should be considered in experienced
centres in case of drug-refractory and poorly
tolerated SVT (l1aC).

Change from D-dimers to imaging as the

first line of investigation, as D-dimers are
unreliable in pregnancy.

FDA categories A—X were used for all
drugs in 2011.
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If compression ultrasound is negative,
magnetic resonance venography should be
considered to diagnose VTE (l1aC).
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What is new?

Comment/comparison with 2011
version

‘Pre-pregnancy surgery’ is now deleted.
Now also information on Turner
syndrome with aortic diameter corrected
for BSA.
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Selected new recommendations (3)

In treatment-naive pregnant PAH patients, initiating treatment should be considered (llaC).

In patients with (history of) aortic dissection, caesarean delivery should be considered
(laC).

Beta-blocker therapy throughout pregnancy should be considered in women with Marfan
syndrome and other heritable thoracic aortic diseases (llaC).

Induction of labour should be considered at 40 weeks gestation in all women with cardiac
disease (l1aC).

In patients with PPCM, bromocriptine treatment may be considered to stop lactation and
enhance recovery (LV function) (l1bB).
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What is new?

New concepts

Enforcing mWHO classification of maternal risk.

Introduction of the pregnancy heart team.

More attention for assisted reproductive therapy.

Discussion of the use of bromocriptine in PPCM.

Introduction of specific levels of surveillance based on low/medium/high risk for
arrhythmia with haemodynamic compromise at delivery.

New information on pharmacokinetics in pregnancy, more detailed information on
pharmacodynamics in animal experiments on all drugs (Supplementary data).

Perimortem caesarean section is discussed.

Advice on contraception and the termination of pregnancy in women with cardiac disease
is now provided.

i
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Table 4 Predictors of maternal and neonatal events
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Predictors of maternal cardiovascular
events

Predictors of neonatal events

Prior cardiac event (heart failure, transient
ischaemic attack, stroke, arrhythmia)

NYHA class IlI/IV or cyanosis during baseline
pre-natal visit

NYHA class llI/IV

Maternal left heart obstruction

Left heart obstruction (moderate to severe)

Smoking during pregnancy

Reduced systemic ventricular systolic
function (ejection fraction <40%)

Low maternal oxygen saturation (<90%)

Reduced subpulmonary ventricular function
(TAPSE <16 mm)

Multiple gestations
Use of anticoagulants throughout pregnancy

Systemic atrioventricular valve regurgitation
(moderate to severe)

Cardiac medication before pregnancy
‘At birth’ cyanotic heart disease

@
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Table 4 Predictors of maternal and neonatal events
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Predictors of maternal cardiovascular
events

Predictors of neonatal events

Pulmonary atrioventricular valve
regurgitation (moderate to severe)

Pulmonary arterial hypertension
Cardiac medication before pregnancy
Cyanosis (02 <90%) 2249

Natriuretic peptide levels (NT-proBNP
>128 pg/mL at 20 weeks predictive of event

later in pregnancy)
Smoking history
Mechanical valve prosthesis

Repaired or unrepaired cyanotic heart
disease

Mechanical valve prosthesis

Maternal cardiac event during pregnancy

Maternal decline in cardiac output during
pregnancy

Abnormal uteroplacental Doppler flow
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Table 5 General recommendations (1)

of Cardiology
Recommendations Class | Level
Pre-pregnancy risk assessment and counselling is indicated in all women
with known or suspected congenital or acquired cardiovascular and aortic |
disease.
It is recommended to perform risk assessment in all women with cardiac
diseases of childbearing age and after conception, using the mWHO |
classification of maternal risk.
It is recommended that high-risk patients are treated in specialized centres I
by a multidisciplinary pregnancy heart team.
Foetal echocardiography by experienced specialists is recommended when |
there is an elevated risk of foetal abnormalities.
E:j 14
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Recommendations

Class | Level

Echocardiography is recommended in any pregnant patient with
unexplained or new cardiovascular signs or symptoms.

If cardiac surgery is to be performed after 24 weeks and before 37 weeks of
gestation, then corticosteroids are recommended for the mother.

Vaginal delivery is recommended as the first choice in most patients; for
most important exceptions see below.

Induction of labour should be considered at 40 weeks of gestation in all

genetic malformations associated with CVD.

: . , lla
women with cardiac disease.
Genetic counselling should be considered in women with congenital heart
disease or congenital arrhythmia, cardiomyopathies, aortic disease, or lla
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Recommendations Class | Level
MRI (without gadolinium) should be considered if echocardiography is la
insufficient for a definite diagnosis.
In patients with severe hypertension, vaginal delivery with epidural la
analgesia and elective instrumental delivery should be considered.
Delivery before necessary surgery should be considered when gestational la
age is 226 weeks.
Caesarean delivery should be considered for obstetrical indications or for
patients with dilatation of the ascending aorta >45 mm, severe aortic la
stenosis, pre-term labour while on oral anticoagulants, Eisenmenger’s
syndrome, or severe heart failure.
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Table 5 General recommendations (4)

of Cardiology
Recommendations Class | Level
A chest radiograph, with shielding of the foetus, may be considered if other b
methods are not successful in clarifying the cause of dyspnoea.
Cardiac catheterization may be considered with very strict indications and b
shielding of the foetus.
CT and electrophysiological studies may be considered in selected patients b
for vital indications.
Coronary bypass surgery or valvular surgery may be considered during
pregnancy when conservative and medical therapy has failed, and in b
situations that threaten the mother’s life or that are not amenable to
percutaneous treatment.
Prophylactic antibiotic therapy to prevent endocarditis during delivery is not
recommended.
ﬁ 17
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Recommendations Class Level

Right heart catheterization is recommended to confirm the diagnosis of PAH
(group 1). This can be performed during pregnancy but with very strict |
indications.

Treatment dose LMWH is recommended in pregnant patients with chronic
thromboembolic pulmonary hypertension.

If a PAH patient conceives on targeted PH therapies, consideration should
be given to withdrawing embryotoxic drugs, taking into account the risks of | lla
withdrawal.

In treatment-naive pregnant PAH patients, initiating treatment should be
considered.

Pregnancy is not recommended in patients with PAH.

&
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Table 7 Congenital heart disease
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Recommendations Class | Level
Patients with a Fontan circulation and saturations <85%, depressed ventricular
function, moderate—severe AV regurgitation, refractory arrhythmia, or protein- lla
losing enteropathy should be advised against pregnancy.
Patients with a systemic right ventricle (Mustard/Senning or congenitally
corrected TGA), in NYHA class lII/1V, systemic ventricular dysfunction (EF <40%), lla
or severe TR should be advised against pregnancy.
Anticoagulation treatment should be considered during pregnancy in Fontan lla
patients.
Symptomatic patients with Ebstein’s anomaly with saturations <85% and/or lla
heart failure should be advised against pregnancy.
In patients with a Fontan circulation and saturations <85%, depressed ventricular
function, moderate—severe AV regurgitation, refractory arrhythmia, or protein-
losing enteropathy, pregnancy is not recommended.

L
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Marfan Bicuspid LoeysDietz Turner Vascular
aortic valve Ehlers-Danlos
Location of |Everywhere |Ascending |Everywhere Ascending aorta, |Everywhere
aneurysm/ |(sinus of aorta arch and
dissection Valsalva) descending aorta
Risk of High: 1-10% |Low:<1% High:1-10% High: 1-10% High: 1-10%
dissection
Comorbidity |Dural Aortic Dural Low height, Dural
abnormalities, |stenosis or |abnormalities, |Infertility, abnormalities,
Mitral regurgitation |[Mitral Hypertension, Uterine rupture
regurgitation, regurgitation Diabetes,
Heart failure, Bicuspid aortic
Arrhythmias valve,
Coarctation
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Marfan Bicuspid LoeysDietz Turner Vascular
aortic valve Ehlers-Danlos

Advise not |Ascending Ascending |Ascending aorta |ASI>25 mm/m? |All patients
to become aorta >45 mm |aorta >45 mm (or
pregnant (or >40 mm in [>50 mm >40mm in family

family history history of

of dissection dissection or

or sudden sudden death)

death)

@
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Table 9 Management of aortic disease (1)
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Recommendations

Class

Level

All aortic diseases

It is recommended that women with aortic disease have counselling about
the risk of aortic dissection.

Imaging of the entire aorta (CT/MRI) is recommended before pregnancy in

patients with a genetically proven aortic syndrome or known aortic disease.

In bicuspid aortic valve patients, imaging of the ascending aorta is
recommended before pregnancy.

When a woman with known aortic dilatation (history of) dissection or
genetic predisposition for dissection becomes pregnant, strict blood
pressure control is recommended.
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Table 9 Management of aortic disease (2)

Recommendations Class Level

Repeated echocardiographic imaging every 4-12 weeks (depending on
diagnosis and severity of dilatation) is recommended during pregnancy and |
6 months post-partum in patients with ascending aorta dilatation.

For imaging of pregnant women with dilatation of the distal ascending
aorta, aortic arch, or descending aorta, MRI (without gadolinium) is |
recommended.

It is recommended to deliver all women with aortic dilatation or (history of)

aortic dissection in an experienced centre with a pregnancy heart team, |
where cardiothoracic surgery is available.

In patients with an ascending aorta <40 mm, vaginal delivery is
recommended.
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Table 9 Management of aortic disease (3)
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Recommendations Class | Level
In patients with an ascending aorta >45 mm, caesarean delivery should be lla
considered.
In patients with (history of) aortic dissection, caesarean delivery should be lla
considered.
Prophylactic surgery should be considered during pregnancy if the aorta lla
diameteris >45 mm and increasing rapidly.
When the foetus is viable, delivery before necessary surgery should be lla
considered.
In patients with an aorta 40-45 mm, vaginal delivery with epidural lla
anaesthesia and an expedited second stage should be considered.

>
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Table 9 Management of aortic disease (4)
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Recommendations Class | Level
Specific syndromes
In patients with vascular Ehlers—Danlos syndrome, celiprolol is |
recommended. |
Beta-blocker therapy throughout pregnancy should be considered in la
women with Marfan syndrome and other heritable thoracic aortic diseases.
Pregnancy is not recommended in patients with severe dilatation of the
aorta (heritable thoracic aortic disease such as Marfan syndrome >45 mm,
bicuspid aortic valve >50 mm or >27 mm/m2 BSA, or Turner syndrome ASI
>25 mm/m?2 BSA).
Pregnancy is not recommended in patients with vascular Ehlers—Danlos
syndrome.
L
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Figure 2 Flowchart on anticoagulation in mechanical @ ESC
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Woman with mechanical valve and HIGH dose VKA
(watarin »5 mg/day or phenprocoumon >3 mg/day or acenocoum arol >2 m g/day)

w ho contemplates pregnancy: Pre-pregnancy counselling — Continue VKA antagonist until pregnant

PREGNANT
: : In-hospital change In-hospital change to
; Cont VKA tor INR - :
1% trim. sttealnls Bhim il OR |toi.v. UFH aPTT 22x control | OR LMWH 2-daily, close
at least 2-weekly (lIb) a v e
(lla) monitoring (lla)*
In-hospital change from
2”'{1"3"1 Continue VKA, monitor INR LMWH/UFH to VKA (lla). Continue LMWH 2-daily
trim. at least 2-weekly (lla) When on target INR monitor close monitoring (lIb)”
INR at least 2-weekly
36 In-hospital change to i.v. UFH [aPTT 22x control] (1)
weeks or in-hospital change to LMW H 2-daily or continue LMWH, close monitoring® (l)
36 hrs before A A : .
planned delivery | i.v. UFH [aPTT 22x control) (l) I
Delivery [ Stop UFH 4-6 hours before delivery and restart 4-6 hours after delivery if no bleeding J
. &
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Figure 3 Flowchart on anticoagulation in mechanical @ ESC
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Woman with mechanical valve and LOW dose VKA
(wafarin <5 mg/day or phenprocoumon <3 mg/day or acenocoumarol <2 m g/day)

who contemplates pregnancy: Pre-pregnancy counselling — Continue VKA antagonist until pregnant

-

PREGNANT

-

-

Continue VKA, monitor INR OR

it "
1% trim. ot laast 2 weally sl
_—
Indjrar:l
trim.

36
weeks

36 hrs before

-
planned delivery (i R e S cantrat
(___Stop UFH 46 hours before delivery and restart 46 hours ater delivery ifno bleeding |

Delivery
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Figure 4 Flowchart on anticoagulation in mechanical oL

. . - o uropean Socie
valves and target international normalized ratio for of Cardiology
mechanical prostheses

Prosthesis Risk factors °

Thrombogenicity None >1
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Table 10 Management of native valvular heart
disease (1)
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Recommendations

Class

Level

Pre-pregnancy evaluation, including echocardiography, and counselling is
recommended for any woman with known or suspected valvular disease.

Mitral stenosis

In patients with symptoms or pulmonary hypertension, restricted activities
and beta-1-selective blockers are recommended.

Diuretics are recommended when congestive symptoms persist despite

|
beta-blockers.
Intervention is recommended before pregnancy in patients with MS and |
valve area <1.0 cm2
Therapeutic anticoagulation using heparins or VKA is recommended in case [
of atrial fibrillation, left atrial thrombosis, or prior embolism.
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Table 10 Management of native valvular heart
disease (2)
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Recommendations

Class | Level

Intervention should be considered before pregnancy in patients with MS

>50 mmHg despite medical therapy.

lla
and valve area <1.5 cm?Z
Percutaneous mitral commissurotomy should be considered in pregnant
patients with severe symptoms or systolic pulmonaryartery pressure lla

Aortic stenosis

Intervention is recommended before pregnancy in patients with severe aortic stenosis if:

« they are symptomatic

* OR LV dysfunction (LVEF <50%) is present |
« OR when they develop symptoms during exercise testing |
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Table 10 Management of native valvular heart
disease (3)
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Recommendations Class | Level
Intervention should be considered before pregnancy in asymptomatic
patients with severe AS when a fall in blood pressure below baseline during | lla
exercise testing occurs.
Balloon aortic valvuloplasty should be considered during pregnancy in lla
patients with severe aortic stenosis and severe symptoms.
Chronic regurgitant lesions
Surgical treatment is recommended before pregnancy in patients with
severe aortic or mitral regurgitation with symptoms of impaired ventricular |
function or ventricular dilatation.
Medical therapy is recommended in pregnant women with regurgitant I
lesions when symptoms occur.
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Table 11 Management of prosthetic heart valves (1)
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Recommendations

Class

Level

It is recommended that the valve prosthesis for a woman contemplating
pregnancy is chosen in consultation with a pregnancy heart team.

It is recommended to manage pregnancy in women with mechanical valves
in a centre with a pregnancy heart team.

If delivery starts while on a VKA or in less than 2 weeks after discontinuation
of a VKA, caesarean section is recommended.

It is recommended to discontinue VKAs and start adjusted-dose intravenous
UFH (aPTT 22x control) or adjusted-dose LMWH?E at the 36th week of
gestation.

In pregnant women on LMWH or UFH, it is recommended to perform

weekly anti-Xa level monitoring or aPTT monitoring with dose adjustment
(within 36 h).
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Table 11 Management of prosthetic heart valves (2)
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Recommendations Class | Level
In pregnant women on a VKA, it is recommended to perform INR |
monitoring weekly or every 2 weeks.
In pregnant women with LMWH, it is recommended to target anti-Xa levels
4—6 h post-dose at 0.8-1.2 U/l (aortic valve prosthesis) or 1.0-1.2 IU/mL !
(mitral and right-sided valve prostheses).
It is recommended to replace LMWH with intravenous UFH (aPTT
>2x control) at least 36 h before planned delivery. UFH should be continued !
until 4-6 h before planned delivery and restarted 4—6 h after delivery if
there are no bleeding complications.
It is recommended to anticipate the timing of delivery to ensure safe and I
effective peripartum anticoagulation.
Immediate echocardiography is recommended in women with mechanical |
valves presenting with dyspnoea and/or an embolic event.
i
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Table 11 Management of prosthetic heart valves (3)

@ESC

European Society

of Cardiology

Recommendations

Class

Level

It is recommended to implement changes in the anticoagulation regimen
during pregnancy in hospital.

During the second and third trimesters until the 36th week, VKAs are
recommended in women needing a low dose.*

A bioprosthesis should be considered in young women contemplating
pregnancy.

During the second and third trimesters until the 36th week, VKAs should be
considered in women needing a high dose.®

Continuation of VKAs should be considered during the first trimester if the
warfarin dose required for therapeutic anticoagulation is <5 mg/day (or

phenprocoumon <3 mg/day or acenocoumarol <2 mg/day) after patient
information and consent.

www.escardio.orgfguidelines
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Table 11 Management of prosthetic heart valves (4)
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Recommendations Class Level

Discontinuation of VKAs between weeks 6 and 12, and replacement with
adjusted-dose intravenous UFH (aPTT =2x control) or adjusted-dose LMWHE
twice daily (see separate recommendations), should be considered in lla
patients with a warfarin dose >5 mg/day (or phenprocoumon >3 mg/day or
acenocoumarol >2 mg/day).

During the second and third trimesters, LMWH® with anti-Xa level
monitoring and dose adjustment (see separate recommendations) may be
considered in women who need a high dose of VKA® after patient
information and consent.

IIb

In pregnant women with LMWH, in addition to monitoring peak anti-Xa
levels, monitoring pre-dose levels targeted at 20.6 IlU/mL may be lib
considered.

LMWH is not recommended when weekly anti-Xa level monitoring and
dose-adjustment is not available.
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Table 12 Management of coronary artery disease
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Breastfeeding is not recommended in mothers who take antiplatelet agents
other than low-dose aspirin due to a lack of data.

I
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Recommendations Class | Level
ECG and measurement of troponin levels are recommended when a l
pregnant woman has chest pain.
Primary coronary angioplasty is recommended as the preferred reperfusion |
therapy for STEMI during pregnancy.
An invasive management strategy should be considered for NSTE-ACS with lla
risk criteria.
Conservative management should be considered for stable NSTEMI/NSTE-

; : S lla
ACS with low risk criteria.
Follow-up should be considered over at least the next 3 months. lla

&
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Figure 5 Management of acute heart failure during pregnancy: @ ESC
rapid interdisciplinary workup and treatment of mother and i SN
f o Etu S ( j of Cardiology

AHF during pregnancy
v

[ Induction of lung maturation >23 + 5 weeks initiated without

delaying patient transfer to tertiary center

¥
K’leeting of the task force for AHF in pregnancy [goal: 152 minutes))

-

members: cardiologist, obstetrician, neonatologist,

anesthesiologist, cardic surgeon, operating room coordinator

A
¥
[ Status and prognosis of the foetus
¥
Foetus non viable j [ Foetus viable J
¥ ¥
Delivery j Parents’ wish
Maternal and fetal status

|

[ Maximal advanced AHF therapy ( Delivery j [ Pregnancy continued ]
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Figure 6 Management of acute heart failure during/after

pregnancy
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Table 13 Management of cardiomyopathies and
heart failure (1)

@ESC

European Society
of Cardiology

Recommendations

Class | Level

Anticoagulation is recommended in patients with intracardiac thrombus
detected by imaging or with evidence of systemic embolism.

It is recommended to treat women with HF during pregnancy according to
current guidelines for non-pregnant patients, respecting contraindications
for some drugs in pregnancy (see Table 19).

It is recommended to inform women with HFrEF about the risk of
deterioration of the condition during gestation and peripartum.

Therapeutic anticoagulation with LMWH or vitamin K antagonists according
to the stage of pregnancy is recommended for patients with atrial
fibrillation.

In HFrEF, it is recommended that beta-blockers are continued in women

who used them before pregnancy or are installed with caution, if symptoms
persist.

In patients with PPCM and DCM, counselling for recurrence risk during

subsequent pregnancy is recommended in all cases, even after recovery of |
LV function.
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Table 13 Management of cardiomyopathies and @ ESC
hea rt failure (2) European Society

of Cardiology

Recommendations Class Level

As rapid diagnosis and decision-making is crucial for all pregnant women
with acute HF, a pre-specified management algorithm and an lla
interdisciplinary team should be established.

Patients in cardiogenic shock/dependent on inotropes should be transferred
early to a facility where mechanical circulatory support is available.

Bromocriptine treatment should be accompanied by prophylactic
(or therapeutic) anticoagulation.

Due to the high metabolic demands of lactation and breastfeeding,
preventing lactation may be considered in patients with severe HF.

In patients with PPCM, bromocriptine treatment may be considered to stop
lactation and enhance recovery (LV fuction).

In women with PPCM and DCM, subsequent pregnancy is not
recommended if LVEF does not normalize.
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Table 13 Management of cardiomyopathies and
heart failure (3)

@ESC

European Society

of Cardiology

Recommendations Class | Level

HCM

In patients with HCM, the same risk stratifications as for non-pregnant |

women are recommended.

In patients with HCM, it is recommended that beta-blockers are continued |

in women who used them before pregnancy.

In patients with HCM, beta-blockers should be started in women who

develop symptoms due to outflow tract obstruction or arrhythmia during lla

pregnancy.

In HCM, cardioversion should be considered for persistent atrial fibrillation. lla

2
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Table 14 Surveillance levels at time of delivery in

women with arrhythmias (1) of Cardiology
Risk for arrhythmia with Level of Sur- | ClassP Level®
Haemodynamic veillance 2
compromise at delivery
Low risk PSVT, AF, idiopathic VT, low-risk LQTS, 1 !
WPW syndrome
Medium risk Unstable SVT, VT, ICD carriers, VT and 2 |

structural heart disease, Brugada
syndrome; moderate risk: LQTS,
catecholaminergic polymorphic VT

High risk for life Unstable VT in structural heart 3 I
threatening disease/congenital heart disease,
arrhythmia unstable VT/TdP in high-risk LQTS

patients, short QT syndrome, high-risk
catecholaminergic polymorphic VT
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Table 14 Surveillance levels at time of delivery in

@ESC

European Society

women with arrhythmias (2) of Cardiology
Surveillance level

Descriptions of actions to be planned Low |Medium| High
1 2 3

Consult cardiologist X

Consultation with multidisciplinary team including arrhythmologists . v

at specialized centre

Mode and location of delivery as advised by obstetricians X X

Caesarean delivery recommended X

Monitor cardiac rhythm (telemetry, external rhythm monitor) (%) X

Intravenous line X X

Arterial line X
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Table 14 Surveillance levels at time of delivery in

women with arrhythmias (3)

@ESC

European Society

of Cardiology

Surveillance level

Descriptions of actions to be planned low |Medium| High
1 2 3

Prepare for intravenous administration of adenosine X

Prepare for intravenous administration of a beta-blocker X X

Prepare for intravenous administration of selected antiarrhythmic i

drugs

External cardioverter defibrillator at site X X

Delivery at thoracic operating theatre X

Prepare for transfer to cardiac intensive care unit post-partum if i

needed
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Table 15 Management of arrhythmias (1)

@ESC

European Society

of Cardiology

Recommendations

Level

Acute management (intravenous administration of drugs) of SVT and AF

Vagal manoeuvres, followed by adenosine if these fail, are recommended
for acute conversion of PSVT.

Immediate electrical cardioversion is recommended for any tachycardia
with haemodynamic instability and for pre-excited AF.

Beta-1-selective blockers should be considered for acute conversion of PSVT.

Ibutilide or flecainide may be considered for termination of atrial flutter and
AF in stable patients with structurally normal hearts.©

IIb

Long-term management (oral administration of drugs) of SVT and AF

Beta-1-selective blockers or verapamil is recommended for the prevention
of SVT in patients without pre-excitation on resting ECG.

Flecainide® or propafenone® are recommended for the prevention of SVT in
patients with WPW syndrome.
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Table 15 Management of arrhythmias (2)

@ESC

European Society
of Cardiology

Recommendations Class Level

Long-term management (oral administration of drugs) of SVT and AF (cont’d)

Beta-selective blockers are recommended for rate control of AT or AF. [

Flecainide®, propafenone,® or sotalolf should be considered to prevent SVT, la
AT, and AF if AV nodal blocking agents fail.

Digoxin and verapamil should be considered for rate control of AT or AF if
beta-blockers fail.

Catheter ablation with electroanatomical systems should be considered in
experienced centres in cases of drug-refractory and poorly tolerated SVT.

Acute management (intravenous administration of drugs) of ventricular tachyarrhythmias

Immediate electrical cardioversion is recommended for sustained both I
unstable and stable VT.

For acute conversion of sustained, haemodynamically stable, monomorphic

VT (e.g. idiopathic VT), a beta-blocker, sotalol,'flecainide,® procainamide, or | lla
overdrive ventricular pacing should be considered.
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Table 15 Management of arrhythmias (3)

@ESC

European Society

of Cardiology
Recommendations Class | Level
Long-term management (oral administration of drugs) of Ventricular tachyarrhythmias
|ICD (preferably one chamber) is recommended prior to pregnancy if
clinically indicated but also during pregnancy, preferably using echocardio- I
graphic guidance or mapping, especially if the foetus is beyond 8 weeks of
gestation, if indication emerges.
Beta-blocking agents are recommended during pregnancy and post-partum |
in patients with long QT syndrome or catecholaminergic polymorphic VT.
Beta-blocking agents or verapamild,e are recommended for the prevention
of idiopathic sustained VT if associated with severe symptoms or haemo- |
dynamic compromise.
In idiopathic sustained VT, sotalol’ or flecainide® should be lla
considered for prevention if other drugs fail.
Catheter ablation with electroanatomical mapping systems may be
considered in experienced centres in sustained drug-refractory and poorly b
tolerated VT if there are no other alternatives.
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Table 16 Management of hypertension (1)

@ESC

European Society
of Cardiology

Recommendations Class Level

Low-dose aspirin (100-150 mg daily) is recommended in women at high or |
moderate risk of pre-eclampsia from week 12 to weeks 36-37.

In women with gestational hypertension or pre-existing hypertension

superimposed by gestational hypertension, or with hypertension and sub-
clinical organ damage or symptoms, initiation of drug treatment is |
recommended at SBP >140 mmHg or DBP >90 mmHg. In all other cases,
initiation of drug treatment is recommended if SBP 2150 mmHg or DBP

295 mmHg.

SBP 2170 mmHg or DBP 2110 mmHg in a pregnant woman is an emergency, |
and hospitalization is recommended.

Methyldopa, labetalol, and calcium antagonists are recommended for the |
treatment of hypertension in pregnancy.

&
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Table 16 Management of hypertension (2)

@ESC

European Society
of Cardiology

Recommendations Class Level

In women with gestational hypertension or mild pre-eclampsia, delivery is |
recommended at 37 weeks.

It is recommended to expedite delivery in pre-eclampsia and with adverse I
conditions such as visual disturbances or haemostatic disorders.

In pre-eclampsia associated with pulmonary oedema, nitroglycerin given as |
an intravenous infusion is recommended.

In severe hypertension, drug treatment with intravenous labetalol, or oral |
methyldopa or nifedipine, is recommended.

Weight gain, limited to <6.8 kg for obese pregnant women, should be
considered.

ACE inhibitors, ARBs, or direct renin inhibitors are not recommended.

I

&
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Table 17 Prevention and treatment of venous
thrombo-embolism (1)

@ESC

European Society
of Cardiology

Recommendations

Class | Level

LMWH is recommended for the prevention and treatment of VTE in
pregnant patients.

For high-risk women, it is recommended to give a weight-related
prophylactic dose of LMWH (e.g. enoxaparin 0.5 mg/kg once daily)

A documented assessment of risk factors for VTE before pregnancy or in
early pregnancy is recommended in all women.

It is recommended that the therapeutic dose of LMWH is based on body
weight.

Thrombolytics to manage patients with pulmonary embolism is only
recommended in patients with severe hypotension or shock.

In high-risk women, it is recommended to convert LMWH to UFH at least
36 h prior to delivery and stop the UFH infusion 4-6 h prior to anticipated

delivery. aPTT should be normal before regional anaesthesia.
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Table 17 Prevention and treatment of venous
thrombo-embolism (2)

@ESC

European Society

of Cardiology

Recommendations

Level

In low-risk women on therapeutic LMWH, induction or caesarean section is
recommended to be performed 24 h after the last dose of LMWH.

For women after in vitro fertilization complicated by OHSS, thrombo-
prophylaxis with LMWH is recommended during the first trimester.

In women who are on antenatal anticoagulation, it should be considered to
actively manage the third stage of labour with Oxytocin.

If compression ultrasound is negative, using magnetic resonance
venography should be considered to diagnose pelvic thrombosis

before using computed tomography pulmonary angiography or ventilation
perfusion scanning.

In women on therapeutic LMWH, planned delivery should be considered at
around 39 weeks to avoid the risk of spontaneous labour while fully
anticoagulated (LMWH is only partially reversed with protamine).

Direct oral anticoagulants are not recommended in pregnancy.
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of Cardiology

Table 18 Drug use in pregnancy

Recommendations Class Level

Before pharmacological treatment in pregnancy is started, it is
recommended to check Table 19 for clinical safety data.

In the absence of clinical safety data, it is recommended to check the
electronic drug table (www.safefetus.com) for pre-clinical safety data.

In the absence of adequate human safety data, decision-making should be
based on individual drug efficacy and safety profiles, and the available lla

animal data, and the decision must be made together with the patient.

Decision-making based on former FDA categories alone is no longer
recommended.

&
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Table 19 Drugs and safety data

@ESC

European Society
of Cardiology

Drugs

Classification
(Vaughan Williams
for antiarrhythmic
drugs)

Former
FDA
category

Placenta
permeable

Transfer to
breast milk
(foetal dose)

Pre-clinical/
clinical safety
data

The table on drugs an safety data can be found in the Full text of the Guidelines and it is
available at: www.escardio.org/guidelines and on the European Heart Journal web site
(https://academic.oup.com/eurheartj/articlelookup/doi/10.1093/eurheartj/ehy340).
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‘What to do’ and ‘what not to do’ messages @ESC
frOm the GUidEIines (1) European Society

of Cardiology

Recommendations Class Level

General recommendations

Pre-pregnancy risk assessment and counselling is indicated in all women
with known or suspected congenital or acquired cardiovascular and aortic |
disease.

It is recommended to treat high risk patients in specialized centres by a
multidisciplinary team: the pregnancy heart team.

Echocardiography is recommended in any pregnant patient with
unexplained or new cardiovascular signs or symptoms,

Vaginal delivery is recommended as first choice in most patients; for most
important exceptions see below.

Prophylactic antibiotic therapy to prevent endocarditis during delivery is not
recommended.

_
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‘What to do’ and ‘what not to do” messages @ESC
frﬂm the GUidEIines (2) European Society

of Cardiology

Recommendations Class | Level

Pregnancy and pulmonary hypertension or congenital heart disease

Right heart catheterization is recommended to confirm the diagnosis of PAH
(group 1). This can be performed during pregnancy but with very strict |
indications, optimal timing, and shielding of the foetus.

Treatment dose LMWH is recommended in pregnant patients with chronic
thrombo-embolic pulmonary hypertension.

Pregnancy is not recommended in patients with PAH.

Pregnancy is not recommended in patients with a systemic right ventricle
and moderate or severely decreased ventricular function.

Pregnancy is not recommended in patients after Fontan operation and any
associated complication.
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‘What to do’ and ‘what not to do’ messages

from the Guidelines (3)

@ESC

European Society

of Cardiology

Recommendations

Level

Management of aortic disease

All aortic diseases

Imaging of the entire aorta (CT/MRI) is recommended before pregnancy in
patients with a genetically proven aortic syndrome or known aortic disease.

When a woman with known aortic dilatation, (history of) dissection, or
genetic predisposition for dissection becomes pregnant, strict blood
pressure control is recommended.

Repeated echocardiographic imaging every 4-12 weeks (depending on the
diagnosis and severity of dilatation) is recommended during pregnancy and
6 months post-partum in patients with ascending aorta dilatation.

It is recommended to deliver all women with aortic dilatation or (history of)
aortic dissection in an experienced centre with a pregnancy heart team,
where cardiothoracic surgery is available.

In patients with an ascending aorta <40 mm, vaginal delivery is
recommended.

|
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‘What to do’ and ‘what not to do’ messages

@ESC

from the Guidelines (4) oA SOQE
of Cardiology
Recommendations Class | Level
In patients with an ascending aorta <40 mm, vaginal delivery is |
recommended.

Specific syndromes

Pregnancy is not recommended in patients with vascular Ehlers—Danlos
syndrome.

Management of native valvular heart disease
Mitral stenosis

I

In patients with symptoms or pulmonary hypertension, restricted activities l

and beta-1-selective blockers are recommended.

Diuretics are recommended when congestive symptoms persist despite I

beta-blockers. |

Intervention is recommended before pregnancy in patients with MS and I

valve area <1.0 cm?. '

Therapeutic anticoagulation using heparins or VKA is recommended in case l

of AF, left atrial thrombosis, or prior embolism.

ﬁ 57
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‘What to do’ and ‘what not to do’ messages @ESC
frOm the GUidEIines (5) European Society

of Cardiology
Recommendations Class | Level
Chronic regurgitant lesions
Surgical treatment is recommended before pregnancy in patients with
severe aortic or mitral regurgitation and symptoms, impaired ventricular |
function, or ventricular dilatation.
Medical therapy is recommended in pregnant women with regurgitant |
lesions when symptoms occur.
Management of prosthetic heart valves
It is recommended to choose the valve prosthesis in women contemplating |
pregnancy in consultation with a pregnancy heart team.
It is recommended to manage pregnancy in women with mechanical valves |
in a centre with a pregnancy heart team.
ﬁ 58
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‘What to do’ and ‘what not to do’ messages

from the Guidelines (6)

@ESC

European Society

of Cardiology

Recommendations

Level

If delivery starts while on VKA or in less than 2 weeks after discontinuation
of a VKA, caesarean section is indicated.

It is recommended to discontinue VKA and start adjusted-dose intravenous
UFH (aPTT 22 control) or adjusted-dose LMWH (see separate
recommendations) at the 36th week of gestation.

It is recommended to anticipate the timing of delivery to ensure safe and
effective peripartum anticoagulation.

Immediate echocardiography is indicated in women with mechanical valves
presenting with dyspnoea and/or an embolic event.

During the second and third trimesters until the 36th week, VKAs are
recommended in women needing a low dose.?
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‘What to do’ and ‘what not to do’ messages

@ESC

frOm the GUidElines (7) E?Enpfj.lar}Suciety
of Cardiology
Recommendations Class | Level

Management of coronary artery disease

ECG and measurement of troponin levels is recommended when a pregnant |
woman has chest pain.

Primary coronary angioplasty is recommended as the preferred reperfusion
therapy for STEMI during pregnancy.

Breastfeeding is not recommended in mothers who take antiplatelet agents
other than low-dose aspirin due to a lack of data.

Management of cardiomyopathies and heart failure

Anticoagulation is recommended in patients with intracardiac thrombus
detected by imaging or with evidence of systemic embolism.

&
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‘What to do’ and ‘what not to do’ messages @ESC
frOm the GUidEIines (8) European Society

of Cardiology

Recommendations Class Level

It is recommended to treat women with heart failure during pregnancy
according to current guidelines for non-pregnant patients, respecting |
contraindications for some drugs in pregnancy.

It is recommended to inform women with HFrEF about the risk of
deterioration of the condition during gestation and peripartum.

Therapeutic anticoagulation with LMWH or VKAs according to stage of
pregnancy is recommended for patients with AF.

In HFrEF, it is recommended that beta-blockers are continued in women
who used them before pregnancy, or that they are installed with caution if |
symptoms persist.

In patients with PPCM and DCM, counselling for recurrence risk during

subsequent pregnancy is recommended in all cases, even after recovery of |
LV function.
www.escardio.orgf/guidelines 2018 ESC Guidelines for the management of cardiovascular diseases during pregnanoy 5l

European Heart Journal {(2018) 00, 1-83- doi:10.1093/eurheartj/ehy 340



‘What to do’ and ‘what not to do’ messages @ESC
frOm the GUidEIines (9) European Society

of Cardiology

Recommendations Class Level

HCM

In patients with HCM, it is recommended that beta-blockers are continued
in women who used them before pregnancy.

Management of arrhythmias

Acute management (intravenous administration of drugs) of SVT and AF

Immediate electrical cardioversion is recommended for any tachycardia
with haemodynamic instability and for pre-excited AF.

Long-term management (oral administration of drugs) of SVT and AF

Beta-1-selective blockers or verapamil? are recommended for the
prevention of SVT in patients without pre-excitation on resting ECG.

&
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‘What to do’ and ‘what not to do’ messages @ESC
from the Guidelines (10) Elopea SaaEy

of Cardiology

Recommendations Class Level

Flecainide® or propafenone® are recommended for the prevention of SVT in
patients with WPW syndrome.

Beta-1-selective blockers are recommended for rate control of AT or AF. i

Acute management (intravenous administration of drugs) of ventricular
tachyarrhythmias

Immediate electrical cardioversion is recommended for both sustained
unstable and stable VT,

Long-term management (oral administration of drugs) of ventricular tachyarrhythmias

Beta-blocking agents are recommended during pregnancy and post-partum

in patients with long QT syndrome or catecholaminergic polymorphic |
ventricular tachycardia.
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‘What to do’ and ‘what not to do’ messages

@ESC

frOm the GUidEIines (11) E?Enpfj.lar}Snciety
of Cardiology
Recommendations Class | Level

Management of hypertension

Low-dose aspirin (100-150 mg daily) is recommended in women at high or | -

moderate risk of pre-eclampsia from week 12 to week 36 -37.

In women with gestational hypertension or pre-existing hypertension super-
imposed by gestational hypertension, or with hypertension and subclinical
organ damage or symptoms, initiation of drug treatment is recommended |
at SBP >140 mmHg or DBP >90 mmHg. In all other cases, initiation of drug
treatment is recommended at SBP 2150 mmHg or DBP 295 mmHg.

SBP 2170 mmHg or DBP 2110 mmHg in a pregnant woman is an emergency,
and hospitalization is recommended.

&
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‘What to do’ and ‘what not to do’ messages @ESC
from the Guidelines (12) Elopea SaaEy

of Cardiology

Recommendations Class Level

Methyldopa, labetalol, and calcium antagonists are the drugs of choice for
the treatment of hypertension in pregnancy.

It is recommended to expedite delivery in pre-eclampsia, and with adverse
conditions such as visual disturbances or haemostatic disorders.

In severe hypertension, drug treatment with intravenous labetalol, oral
methyldopa, or nifedipine is recommended.

Management of venous thrombo-embolism

LMWH is recommended for the prevention and treatment of VTE in
pregnant patients.

For high-risk women, it is recommended to give a weight-related
prophylactic dose of LMWH (e.g. enoxaparin 0.5 mg/kg once daily).

&
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‘What to do’ and ‘what not to do’ messages

from the Guidelines (13)

@ESC

European Society

delivery. aPTT should be normal before regional anaesthesia.

Drug use in pregnancy

Before pharmacological treatment in pregnancy is started, it is
recommended to check drugs and safety data.

In the absence of clinical safety data, it is recommended to check the
supplementary data and www.safefetus.com for pre-clinical safety data.

Decision making based on former FDA categories alone is no longer
recommended.
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Recommendations Class | Level
It is recommended that the therapeutic dose of LMWH is based on body |
weight.
Thrombolytics to manage patients with pulmonary embolism are only |
recommended in patients with severe hypotension or shock.
In high-risk women, it is recommended to convert LMWH to UFH at least
36 h prior to delivery and to stop the UFH infusion 4-6 h prior to anticipated |
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of Cardiology

Essential messages (1)

Risk estimation should be individualized depending on the underlying cardiac
diagnosis, ventricular and valvular function, functional class, presence of cyanosis,
PAPs, and other factors.

Indications for intervention (surgical or catheter) in the majority of patients do not
differ in women who consider pregnancy compared with other patients. There are
a few exceptions, such as some degree of aortic dilatation and severe
asymptomatic MS.

In women with a moderate or high-risk of complications during pregnancy
(MWHO II-I11, Ill, and IV), pre-pregnancy counselling and management during
pregnancy and around delivery should be performed in an expert centre by a
multidisciplinary team: the pregnancy heart team.

All women with congenital or other possibly genetic heart disease should be
offered foetal echocardiography in weeks 19-22 of pregnancy.

A delivery plan should be made between 20-30 weeks of pregnancy detailing

induction, management of labour, delivery, and post-partum surveillance.
&
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Essential messages (2)

Induction of labour should be considered at 40 weeks of gestation in all women
with cardiac disease.

Vaginal delivery is the first choice for the majority of patients.

Indications for caesarean section are:
— pre-term labour in patients on OACs,
— aggressive aortic pathology,

— acute intractable HF,

— severe forms of PH (including Eisenmenger’s syndrome).

Pregnancy termination should be discussed if there is a high-risk of maternal
morbidity or mortality, and/or of foetal abnormality.

Pregnancy, and consequently fertility treatment, is contraindicated in women with
mWHO class IV.
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Essential messages (3)

e All patients with known cardiac or aortic disease need investigations and
counselling about the risks of pregnancy pre-pregnancy or before assisted
reproductive therapy.

@ The following patients should be counselled against pregnancy:

— with a Fontan operation and additional comorbidities (ventricular dysfunction,
arrhythmias, or valve regurgitation),

— with PAH,

— severe systemic ventricular dysfunction (EF <30% or NYHA class I1I-1V),

— severe (re-)coarctation,

— systemic right ventricle with moderate or severely decreased ventricular function,
— with vascular Ehlers-Danlos,

— with severe aortic dilatation or (history of) aortic dissection,

2018 ESC Guidelines for the management of cardiovascular diseases during pregnanoy
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— with severe MS (even when asymptomatic),

— patients with severe AS who are symptomatic, or asymptomatic patients with
impaired LV function or a pathological exercise test,

— if LVEF does not normalize in women with previous PPCM.

Women with a mechanical valve prosthesis are at high-risk of maternal morbidity
(especially valve thrombosis and bleeding) and even mortality, and should be
managed by a pregnancy heart team in expert centres.

LMWH should only be used when weekly monitoring of anti-Xa levels with dose
adjustment is available.

Women with HF during pregnancy should be treated according to current
guidelines for non-pregnant patients, respecting contraindications for some drugs
in pregnancy (see table ‘Recommendations for drug use in pregnancy’). When

inotropes or more advanced treatment is necessary, transport to an expert centre

is recommended. B
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It is recommended to inform women with DCM and HFrEF about the risk of
deterioration of the condition during gestation and peripartum,

In women with PPCM and DCM, subsequent pregnancy is not recommended if
LVEF does not normalize.

Patients with congenital LQTS and catecholaminergic polymorphic VT are
recommended beta-blockers during pregnancy and post-partum.

Initiation of antihypertensive drug treatment is recommended in all women with
persistent elevation of BP 2150/95 mmHg and at values >140/90 mmHg in women
with:

— gestational hypertension (with or without proteinuria),

— pre-existing hypertension with the superimposition of gestational hypertension,
— hypertension with subclinical organ damage or symptoms at any time during
pregnancy.
&
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Women at high or moderate risk of pre-eclampsia should be advised to take
100-150 mg of acetylsalicylic acid daily from week 12 to week 36-37 in addition to
their hypertension treatment.

Methyldopa, labetalol, and calcium antagonists are recommended for the
treatment of hypertension in pregnancy.

LMWH is the agent of choice for VTE prophylaxis and treatment.

Thrombolytics to treat thrombo-embolism should only be used in patients with
severe hypotension or shock.

In the case of an emergency, drugs that are not recommended by the
pharmaceutical industry during pregnancy and breastfeeding should not be
withheld from the mother. The potential risk of a drug and the possible benefit of
the therapy must be weighed against each other.

@

www.escardio.orgf/guidelines 2018 ESC Guidelines for the management of cardiovascular diseases during pregnanoy 72

European Heart Journal {(2018) 00, 1-83- doi:10.1093/eurheartj/ehy 340




@ESC

European Society
of Cardiology

Guldelmes :

www.escardio.org/quidelines -

Practice Guidelines

Full Text

ESC Pocket Guidelines App
and much more...

www.escardio.orgfguidelines

CVD DURING
PREGNANCY

Guldelines for the Management of

Cardiovascular Diseases
during Pregnancy
European Society

of Cardiology

2018 ESC Guidelines for the management of cardiovascular diseases during pregnanoy
European Heart Journal {(2018) 00, 1-83- doi:10.1093/eurheartj/ehy 340



ESC Pocket Guidelines App @ESC

' - 3 Societ
Anytime - Anywhere European Sodiety

A= * All ESC Pocket Guidelines

ESC

Pocket 4 -
Guidelines * Over 145 interactive tools

Cormmittos far

Practice Guidelines - Algu' rithms
- Calculators
- Charts & Scores

@esc
* Summary Cards & Essential Messages
I'..H
| * Online & Offline
Learn more in the Guidelines area
@

www.escardio.orgf/guidelines 2018 ESC Guidelines for the management of cardiovascular diseases during pregnanoy

European Heart Journal {(2018) 00, 1-83- doi:10.1093/eurheartj/ehy 340




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74

